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To the Editor: Bhatia  et al. found that 17 of 483 girls in
whom Hodgkin’s disease was diagnosed before the age of
16 years subsequently had breast cancer (ratio of ob-
served to expected cases, 75.3; 95 percent confidence in-
terval, 44.9 to 118.4). Radiotherapy was implicated in the
development of many of the cases of breast cancer. An-
other recent study, involving 1641 patients treated for
Hodgkin’s disease as children in five Nordic countries, re-
ported a relative risk that was 17 times higher than that
in the general population, on the basis of 16 cases of
breast cancer.1

We evaluated data on 3869 women in population-based
registries participating in the National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER) Pro-
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gram (for the period from 1973 to 1992) or in the Con-
necticut Tumor Registry (CTR) (for the period from 1935
to 1972). These registries account for approximately 10
percent of the U.S. population. All  the women had re-
ceived a diagnosis of Hodgkin’s disease as a first primary
cancer, had survived for two or more months, and had re-
ceived radiotherapy as the initial treatment. The SEER and
CTR files were examined to identifi  all invasive second pri-
mary breast cancers among these patients, and standard
methods were used to quantifi risk. Cases reported to the
SEER Program between 1973 and 1985 and those report-
ed to the CTR (1935 to 1972) were included in an earlier
survey.z  We have extended the follow-up through 1992 for
the current analysis.

Breast cancer developed in a total of 55 patients (ratio
of observed to expected cases, 2.24), and the risk in-
creased with the time since the diagnosis of Hodgkin’s dis-
ease (P for trend <0.01) (Table 1). The risk of breast can-
cer was 60.57 (95 percent confidence interval, 22.1 to 132)
among the women in whom Hodgkin’s disease was diag-
nosed before the age of 16 years, with most tumors occur-
ring 10 or more years afier  treatment. The risk of breast
cancer decreased with increasing age at the time of therapy
and was only slightly elevated among the women who
were 30 years old or older when treated (ratio of observed
to expected cases, 1.43). The excess risk of breast cancer
among girls less than 16 years of age at the time of treat-
ment (23. 3 excess cases of cancer per 10,000 patients per
year) was approximately two to three times that among the
older women.

Our results indicate that in the general population of
the United States, substantial numbers of excess cases of
breast cancer can be identified afier  radiotherapy for Hodg-
kin’s disease during childhood. Prior studies3 have shown
that in the young, the breast is especially sensitive to the
carcinogenic effects of ionizing radiation, with excess can-
cers typically developing afier  a latent period of 10 or
more years. Since the increased risk of cancer may persist

for decades afier  irradiation, 3 survivors of Hodgkin’s dis-
ease should be monitored carefidly  throughout their lives.
The influences of well-established risk factors for breast
cancer (e.g., a family history of breast cancer and a young-
er age at menarche ) and possibly others4  on the develop-
ment of radiation-associated tumors should be considered
in fiture studies.
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